Steroid receptor-mediated effects of neuroactive steroids: characterization of structure-activity relationship.
Neuroactive steroids rapidly alter neuronal excitability through their action via the cell surface. The 3 alpha-hydroxy ring A-reduced pregnane steroids enhance gamma-aminobutyric acid (GABA)-mediated Cl- currents while pregnenolone sulfate and dehydroepiandrosterone sulfate may exert functional antagonistic properties. Based on our previous findings that the 3 alpha-hydroxy ring A-reduced pregnane steroids allotetrahydroprogesterone and allotetrahydrodeoxycorticosterone may regulate gene expression via the progesterone receptor after intracellular oxidation, we have characterized the effects of a series of natural and synthetic neuroactive steroids at the genomic level using a cotransfection system with various steroid receptor expression vectors and a reporter gene in a human neuroblastoma cell line. Pregnanolone and pregnenolone were able to activate both the chicken and the human progesterone receptor while the synthetic 3 alpha-hydroxylated derivative alphaxalone and dehydroepiandrosterone were active via the chicken progesterone receptor but devoid of transcriptional activity via the human progesterone receptor. Moreover, the antiglucocorticoid activity of dehydroepiandrosterone reported at the systemic level could not be reconstituted in the cellular cotransfection system. None of the neuroactive steroids bound directly to steroid receptors. Thus, their genomic activity appears to be mediated via intracellular metabolization. This study provides evidence for differential genomic effects of neuroactive steroids in a structure-specific and species-specific way that may have impact on the development of these steroids for therapeutic application.